In the solutions o f dithiocarbam ate and dithiophosphate salts there are undissociated molecules. It has been suggested that the value of the ion product (IP) should be used to characterize their stability [1] [2] [3] . The aim of the present work is to determine the IP of some dithiophosphinate complexes of silver for the characterization o f their stability. The re sults obtained give an opportunity to increase the number of metal complexes whose IP value has been determined by potentiometry.
In the solutions o f dithiocarbam ate and dithiophosphate salts there are undissociated molecules. It has been suggested that the value of the ion product (IP) should be used to characterize their stability [1] [2] [3] .
The complexes of dithiophosphinic acid belong to sulphurcontaining complexes of a similar type. Using potentiometric and polarographic methods, the stability constants o f complexes o f cobalt, nickel [4] , zinc, cadmium, lead [5] , ruthenium [6] , mercury [7] , palladium [8] , and uranium [9] have been determined.
The aim of the present work is to determine the IP of some dithiophosphinate complexes of silver for the characterization o f their stability. The re sults obtained give an opportunity to increase the number of metal complexes whose IP value has been determined by potentiometry.
Experimental
Alkali salts o f dithiophosphinic acids with the general formula R 2P(S)SNa, where R = C2H 5, « -c 3h 7, c 6h 5 were synthesized by known proce dures [10, 11] . Their purity was checked by thinlayer chrom atography [12] , A solution of 0,1 M A g N 0 3 was prepared by dissolving A g N 0 3 (Fluka) in doubly distilled wa ter and standardized titrimetrically with a solution o f NaCl [13] . Solutions o f lower concentration were prepared by dilution. Other reagents were of analytical grade. The solution containing Ag+(2,0.10-4 or 4,0.10"4M) was titrated with a solution o f an alka li salt o f dithiophosphinic acid (1,0.10-2M) and the potential of the silver electrode was measured. The com position o f the complexes was determined using the relationship E/lgCL.
Results and Discussion
The relationship between the electrode potential and the concentration o (Table I) . In a reaction with Ag+ the alkali salts of dithiophosphinic acids form white com pounds slightly soluble in water. The equilibrium between the pre cipitate of the silver dithiophosphinate in the solu tion and an excess of the reagent (alkali salt) is reached quickly, which is confirmed by the con stant values of E measured immediately after mix ing the solutions and after various periods of time for 2 h.
In view of the coordinative bond between A g+ and the dithiophosphinate ligands the following equilibrium is present in the solution:
AgL i AgLsolution
Ag+ + L", where L = R2PSS" Equilibrium 2 can be characterized using the re spective equilibrium constant:
Since for a saturated solution the concentration of the dissolved complex-molecules (AgL) is con stant, the product K.
[AgL] will also be a constant value which is called IP [1] [2] [3] . To calculate this constant it is necessary to determine the equilib rium concentrations of the ions o f silver and ligand. The equilibrium concentration of the first was calculated by N ernst's equation after measur ing the potential o f the silver electrode by the de scribed procedure. Dithiophosphinic acids are strong [14] and for this reason a correction for the hydrolysis of the alkali salts is not needed. It fol lows from this that the excess o f salt corresponds to the real values o f the equilibrium concentration o f the ligand. The latter was determined as the dif ference between the total concentration of the al kali salt and the total concentration of the silver ions (Table II) .
The data for the IP's of the dithiophosphinate complexes o f silver with various ligand calculated in this way are given in Table III .
The data from the potentiom etric titration of A g+ with the alkali salts o f dithiophosphinic acids were used for the determ ination o f the composi- tion of the complexes obtained. The presence o f a potential jum p corresponds to the form ation of a complex com pound (Fig. 1) . The compositions of the complexes (Ag+:L -= 1:1) have been deter mined using the relationship E/lgCL.
